Gene expression analysis in the hippocampal formation of tree shrews chronically treated with cortisol.
Adrenal corticosteroids influence the function of the hippocampus, the brain structure in which the highest expression of glucocorticoid receptors is found. Chronic high levels of cortisol elicited by stress or through exogenous administration can cause irreversible damage and cognitive deficits. In this study, we searched for genes expressed in the hippocampal formation after chronic cortisol treatment in male tree shrews. Animals were treated orally with cortisol for 28 days. At the end of the experiments, we generated two subtractive hippocampal hybridization libraries from which we sequenced 2,246 expressed sequenced tags (ESTs) potentially regulated by cortisol. To validate this approach further, we selected some of the candidate clones to measure mRNA expression levels in hippocampus using real-time PCR. We found that 66% of the sequences tested (10 of 15) were differentially represented between cortisol-treated and control animals. The complete set of clones was subjected to a bioinformatic analysis, which allowed classification of the ESTs into four different main categories: 1) known proteins or genes (approximately 28%), 2) ESTs previously published in the database (approximately 16%), 3) novel ESTs matching only the reference human or mouse genome (approximately 5%), and 4) sequences that do not match any public database (50%). Interestingly, the last category was the most abundant. Hybridization assays revealed that several of these clones are indeed expressed in hippocampal tissue from tree shrew, human, and/or rat. Therefore, we discovered an extensive inventory of new molecular targets in the hippocampus that serves as a reference for hippocampal transcriptional responses under various conditions. Finally, a detailed analysis of the genomic localization in human and mouse genomes revealed a survey of putative novel splicing variants for several genes of the nervous system.